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f(xk) − f(xk + sk)








































































































(1 − η2)〈∇xf(xk), sk〉






























f(xk+1) − f(xk+1 − sk)
mk+1(xk+1) −mk+1(xk+1 − sk)
=
f(xk) − f(xk + sk)
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−(1 − η˜2)〈∇xf(xk+1), sk〉
(1 − η˜2)[f(xk+1) − 〈∇xf(xk+1), sk〉] + η˜2mk+1(xk) − f(xk)
.
Êxd8 ,Ì
 M>?flAkJ? R ;H?
θ˜k+1
O=flJ=9? R Ji>\;>LAhJBe?;2?? R JBJ [fiM>ABe?
C
\;2? R J*\9? R ;>B? R JMeGLXM>BJ;e=9AhBÊ|d8 d,Ì8
U R A=}GJ;eL=?gMF? R JX\gJ?g\flMV=@[fiJk?flAp>JY?g\flO=z?flux\gJ*ieAhMeB I}J*? R ML LJ=gk\gAh4fiJL ;>=}~Gi>M>\gAh? R I d8a
C
AB  R Ak R 9J
GhJr;tp>J)? R JY[\flJrkA=@JKLJBA?gAhMeB=M>? R JYI}MLJGxÊ;H?)jV?flJ[a¤Ì;HBL MH>Î@=flO kAJ*BV?\gJLOk?flAM>BsÏffÊ;H?j3?flJ*[ SÌ~ Me\
? R JBJ3?~=@Jrk?flAM>B8
 ¹¢º	
N½Ë¶	 º¹A¼¶	ffN¶fi	 ºfl&¼	ffi«º¶  `¹ "!  ¹Nº#	$
%'&()*,+














0 < η1 < 1
C 0 < η˜1 6
η˜2 < 1
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f(xk) − f(xk + sk)
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= ∇xmk(xk) = ∇xf(xk).
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k − 1 C
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‖∇xxf(xk−1 +αsk−1)‖ · ‖sk−1‖ dα 6
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| [mk−1(xk−1) −mk−1(xk)] − [mk(xk−1) −mk(xk)] | 6 (κ  	 + κ 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= κ  ‖gk−1‖∆k−1.
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|ρ˜k − 1| =
∣∣∣∣f(xk−1) −mk(xk−1)mk(xk−1) −mk(xk)
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‖∇xxmk(x) −∇xxmk(y)‖ 6 κ    	 ‖x− y‖
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|ρ˜ki+1 − 1| =
∣∣∣∣ f(xki ) −mki+1(xki)mki+1(xki) −mki+1(xki+1)
∣∣∣∣
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[∇xxf(xki + αski) −∇xxmki+1(ζki+1)]ski dα
〉 ∣∣∣∣












‖∇xxf(xki + αski) −∇xxmki+1(ζki+1)‖ · ‖ski‖ dα
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‖∇xxf(xki + αski) −∇xxmki(ψki)‖ 6 ‖∇xxf(xki + αski) −∇xxf(xki)‖









‖∇xxf(xki + αski) −∇xxmki+1(ζki+1)‖ 6 ‖∇xxf(xki + αski) −∇xxf(xki+1)‖





‖(xki + αski) − xki‖ 6 ‖ski‖, ‖ψki − xki‖ 6 ‖ski‖,





‖∇xxf(xki + αski) −∇xxmki(ψki)‖
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∆k+1 ∈ [γ3∆k, γ4∆k]
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